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a  b  s  t  r  a  c  t
A  67-year-old  male  was  admitted  because  of  acute  myocardial  infarction  (AMI).  An  emergent  coronary
angiography  showed  a  total  occlusion  in  the left  anterior  descending  artery,  and  a  stent  was  deployed.
Moderate  lesion  stenosis  was  found  in the  right  coronary  artery  (RCA).  Fractional  ﬂow reserve  indicated
0.96,  and  percutaneous  coronary  intervention  was  not  performed.  Six  months  later,  the patient  visited an
emergency  room  due  to  AMI.  Angiograms  showed  a patency  of  the  previous  stent  and  progressed  stenosis
with ﬁlling  delay  of  the  RCA.  Protruding  red thrombi  and  plaque  disruption  of thin-cap  ﬁbroatheroma
(TCFA) were  identiﬁed  by optical  coherence  tomography.  Mild  to  moderate  lesions are  physiologicallyyocardial infarction
ulnerable plaque
benign  but  morphologically  malignant  in  cases  of  TCFA.
<Learning  objective:  Severe  stenosis  is  a malignant  index of  plaque  vulnerability  on  the  basis  of  phys-
iological  and  morphological  evaluation.  However,  mild  to moderate  lesions  are  physiologically  benign
but  morphologically  malignant  in cases  of  thin-cap  ﬁbroatheroma.  Although  fractional  ﬂow  reserve  can
estimate  the extent  of  severe  stenosis,  one  of  the  elements  of vulnerable  plaques,  it cannot  always  predict
future  events  related  to morphologically  vulnerable  plaques>
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The FAME (Fractional Flow Reserve Versus Angiography for
ulti-vessel Evaluation) study showed that fractional ﬂow reserve
FFR) >0.8 was a signiﬁcant predictor of good cardiac outcomes [1].
n the present case, although percutaneous coronary intervention
PCI) for intermediate lesion had been deferred on the basis of FFR
0.8, this lesion caused myocardial infarction (MI) 6 months later.
ase report
A 67-year-old male with diabetes mellitus, hypertension, and
yslipidemia was admitted to our hospital due to anterior acute
T-elevation MI.  Urgent coronary angiography (CAG) showed a
otal occlusion in the proximal left anterior descending artery
LAD), and PCI targeting for the culprit lesion was successfully per-
ormed. Moderate lesion stenosis (diameter stenosis: 35.9%) was
ound in the non-culprit vessel of the right coronary artery (RCA).
welve days after the onset, FFR under the condition of reactive
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hyperemia by intravenous administration of adenosine was mea-
sured in order to determine the indication of PCI for the lesion.
The lesion was  not treated by PCI because FFR indicated 0.96 as
a physiologically non-signiﬁcant stenosis (Fig. 1A). Instead, opti-
mal  medical therapy was  given for the secondary prevention of MI.
Although low-density lipoprotein cholesterol and hemoglobin A1c
were well controlled (Table 1), the patient was readmitted because
of non-ST elevation MI  6 months later. Although in-stent restenosis
in the proximal LAD was not found on CAG, the previously moderate
lesion at the distal RCA had clearly progressed to severe steno-
sis (diameter stenosis: 84.4%) with lumen irregularity (Fig. 1B).
Intravascular optical coherence tomography (OCT) showed that the
lesion was  composed of a thin-cap ﬁbroatheroma (TCFA) and pro-
truding red thrombi (Fig. 1C–E).
Result
The current case suggested that FFR might have a limitation to
predict future adverse coronary events such as acute MI. FFR at the
intermediate stenotic lesion of RCA was 0.96, which was above the
ischemic threshold of 0.80, and considered to be a benign lesion
with the low risk of future cardiac events. Nevertheless, the lesion
consisted of OCT-derived TCFA leading to acute MI  within a rela-
tively short period.
vier Ltd. All rights reserved.
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Fig. 1. Findings of coronary angiography (CAG), fractional ﬂow reserve (FFR), and optical coherence tomography (OCT). (A) CAG showed moderate stenosis lesion in the
distal  right coronary artery (RCA). FFR of the lesion was measured by pressure wire and found to be 0.96. The lesion was physiologically benign and percutaneous coronary
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[ntervention was  not performed based on FFR. (B) Six months later, non-ST elevati
oderate lesion in the distal RCA. Lumen narrowing and irregularity of the lesion w
red  arrow), and thin-cap ﬁbroatheroma (asterisks), and the features were morpho
iscussion
It is well known that a principle cause of acute coronary syn-
rome, including acute MI,  is the disruption of atherosclerotic
laque and consequent ﬂow-limiting thrombus formation [2]. The
ajority of the disrupted plaques have a thin ﬁbrous cap covering a
arge lipid core called a TCFA. Therefore, TCFA is a representative of
igh-risk or vulnerable plaque [3]. Furthermore, a recent prospec-
ive study using intravascular ultrasound, the PROSPET (Providing
egional Observations to Study Predictors of Events in the Coronary
ree) trial, has shown that the presence of TCFA predicts adverse
oronary events [4]. Also, narrow lumen cross-sectional area plays a
ey role in future coronary events. With regard to the relationship
etween morphology and physiology, FFR <0.75 is closely corre-
ated with area stenosis >60% and minimal lumen area <3.0 mm2
n intravascular ultrasound ﬁndings [5], which suggested that the
FR values represent the lesion stenosis, but do not always indicate
he lesion’s vulnerabilities. The common ﬁnding of the two physi-
logical and morphological studies is that severe stenosis is one of
he factors for vulnerable plaque.
By contrast, more than half of acute coronary syndrome cases
riginate from lesions found to be mild to moderate on previous
AG ﬁndings [6]. A possible explanation is that TCFA are often
ocated in non-severely stenosed lesions [7], and the vulnerable
laque in mild to moderate lesions leads to acute coronary events.
Severe stenosis is a malignant index of plaque vulnerability on
he basis of physiological and morphological evaluation. However,
ild to moderate lesions are physiologically benign but morpho-
ogically malignant in the case of TCFA. As the current case showed,
able 1
he transition of LDL-C and HbA1c.
Pre OMT Post OMT
LDL-C (mg/dl) 122 58
HbA1c (%) 6.4 5.9
[
[
[
[ocardial infarction occurred. CAG showed that the culprit lesion was  the previous
nd. (C–E) OCT showed the presence of protruding thrombus (arrowheads), rupture
lly malignant.
we should notice the diagnostic gap of vulnerable plaque between
physiology and morphology. FFR may  be insufﬁcient to identify
morphologically vulnerable plaques, and FFR is not a complete
technique to determine patients’ therapy.
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